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N-B}-«a -^^^4- ^^'"'l^lfe {Method for 

decreasing depression by inhibiting the activity of N-type calcium channel} 

s. 1^ aiB ^^^^ ^ -^^^mi- ^^s^ 3.^s.o\3., 

A : a IB -9r^A ^. 

B : IS3 Jf^«^l GFP-NeoS tk -6-^^>* ^-^^V^ 

C : ^^^Bl<ifl -a-^^V 2)-. 

£ 2S^ Afe -^€^> '^S^'Hl tfl-?!: o]^ a IB -/- -B-^^V^-i: 

PCR^ ^tltb ^^<^1jL. 

efl-?! 1 : 2 : ^m(+/+), 

3 : <^l^^^i«il ^S^i+M, 4 : ^^^^^ >«^(-/-), 

S. 2^ Bfe -S- -fi-^;^!- '^^^'^l tfl^ a IB -/- -fr^^V^-i: 

^ (southern blot analysis)-2.S. ^-^Itb 

1 ^ 2 : '^S^ (+/+). sflol 3 vfl^l 5 : <il^^^^ '«^(+/-), 
Bfl^ 6 ^ 7 : ^^^^^ -^S^C-/-), 
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^2^ ^ -9r^y^\ ^o] ^3i^<^^] ^1^ ^S. alB ^^^<^1 ^ 

i^n^i^ 1:^ ^^(western blot analysis)-^S. ^^'^'l:!!. 



s. 3^ N-Bi-<a %^^<=»i aiB -b-^^v ^^i '^^^ 7<}-^i 

S. 4fe N-Bl-«a %^c>l 6^;^1^ alB -fr^:^> ^^l ^3^^ S«1 

<i8> ^11 ^(voltage-dependent calcium channel)^ ^^^^l:^^ ^ 

^^^^ ^ -fr^^V 1:^* ^<H^i ^^tb "S^^V^l ^s-i ^^sl 

^Ij^oi 5a^(Catterall, 
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Cell Calcium, 1998 , 24 , 307-323). ^^-^^^ ^# ^fl^^ al, a2, JP ^ y ^ ^^^^ 

^al $l^^(Dunlap a/., Trends Neurosci., 1995, 18, 
89-98; De Waard et al.. Ion Channels, 1996, 4, 41-87; Hofmann e^ a/.. 1999, 139, 
33-87), ^7^^^^ Sfe ef^^ A^^oll ^-el- L-bVSJ, N-Bi-«g, P-B^-«a , Q-^l-^, R-El-<g ^ 
T-BV'a^S. ^^^t^dsien et al., 1987, 41, 167-187; Randall and Tsien, /. 
/few5c/.,1995, 15 , 2995-3012). "g^^^S., h-^^^, N-Bf^ , P/Q-Bl-«g , R-Bl-«g^ 

<i5^T^,T-B]-^^ €'iJ-«=fl^i ^^7> ^t^, 

^11 ^^^^If^ al 3l-§-^fec11 ^^^^ 

A-ls. -^^:4(alA-alF)7> i^-^;^ ^t).(Chin., Mol. Med., 1998 . 30, 123-130; 
Ertel et al.. Neuron, 2000 , 25 , 533-535; Hofmann Rev. Physiol. Pharmacol., 1999, 139, 
33-87). 

<19> oi ^-^^Vm situ hybridization)* ¥1^ al ^ 

^li-fr^l- a IB iii^^^l7> €^<=>11 ^^=1^. ^^^i^^^'?! 

«fl^ #7l(dorsal raphe) ^^^4 ^^(locus coeruleus) ^^S. Si 

cfdanaKa et al.. Brain Res. Mol. Brain Res., 1995, 30. 1-16). ^3.-^ ^^<=>fl^i ^S-^ a 
IB dli^^^l^ <0:^43t^ He)Al^>i(presynapse)2l ^^o^l ^^]€rH ^-^(ft!: 
2:^«>^ -^S^l^l-^ 7l^^ «1-i:^(Miller, 
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Science, 1987 , 235 , 46-52; Hirning et aJ., Science. 1988, 239 , 57-61; Westenbroek ., /. 
Neurosci.. 1995, 15 , 6403-18). n si\d^^ HBl^l^ai 3E.^H>^l^^(postsynapse)<fl^i 

'^^A $it^(Okada, et al., J. Neurosci., 2001, 21, 628-640; Rittenhous A.R., 
/. NeurobioL, 1999 , 40. 137-148; Sun, Q.Q., et aL. , 1998 , 510, 103-20). 

<2o> «-<H N-E^-<a ^fl^s^ a IB ^^^m 

1- o]-g-«>o^ >^3^H«^A-1 ^^fl4^-g-(nociceptor) ^^<^ ^tb N-Bl-«g ^'^t!: 

iff-^*>fe ^ 7>:^1 -B-^^ ^T^€5i|-7> a.aLS|^T:q-(Kim e^ al., Mol. Cellular 
Neurosci ence, 2001, 18 . 235-245; Saegusa. H. et al, EMBOJ., 2001, 15 , 2349-56; 
Hatakeyama, S. et al, Neuroreport, 2001. 8, 2423-7). ^^.^"^ 4^^. a IB ^<=>Vl 

*^<^5. ^^1tb ^^Ir :e.^t:1-. N-B?-^ ^H^^ ^^5^1- ^^oi^ 

si 4^$t>jjA^ ti^^i-^^^ ^^fe ^ si^. ■ ^ ui^ -a^v 

T^lS. Al^Celevated plus maze test)-ir alB ^^1^S^7> #'?]:^<^1 

sl<H ^y^^ <^=^^^7\ iiaisj^t^CSaegusa, H. al, EMBO J., 2001. 15 , 2349-56). ns) 
'f*^^!. N-^S3 ^ll^Sl 
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tflS.^ ^a-^^^H^ 4-^^^ N-Bl-«a 5^11^^ -^Bl^^ 71^3).^ fl-^^oL/^l- t)rO^ 

<22> ^ ^i^Si N-Bf^ ^# iJflli^ ^^ll^^S.'i^ ^4:^1^1^ IJ-^^ 

<25> ^ ^t^^ N-B|-<a ^11^^ a IB -H-^^V S.^ ^ ^^-^^^ o]-8-*l-«^ 
<27> ol§|., ^ ^^tbcV. 
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N-B|-«a ^^m^ U-^ ^-^M- ^S-A] «i^7H ■^^3£lfe 

0>X-)B^, ^7lollA^ ^71^ Oli^ofliE. N-Bl-'S ^B^^ ^4*>fe S.^ ^> 

2:AV^55ii=KS- 3 ^ £ 4 ^2:). 



^ol§].7] ^*>o^, alB -fr^^> '«^(tfl^'?l^ >ll2002-2343:£)» <^l-§-*H 

-f^^ ^-i-^^^^^ 7j-X| A]^ (forced swimming test) ^ ^fl^^l 
Al^Ctail suspension test)^ ^1^^ ^4- 1-^1 ^l^^l^ 

15^ ^3^1- ^'=^^1^^ 2:71 5€r^Bl ^^^>ql^ ^f^^-fr^^C immobile 

floating position)-!- it^ a IB ^o] 15€ ^^"i: ^ 

*>1 ^S^^ ^3^^^ -f^f^<^l ^^1*1 ^-§-^ ^<?l«>5im:£ 3 ^^2:). s 

^iii^ ^^^1 ^^Al:^( immobilization time)* M-H^-xfl^rfCiE 4 ^S). ^7loflA^ ^ 
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:^ol, N-Bl-<a ^fl^* 3.^^ ■^^^}7} ^f-^ a IB ^©1 ^ 7>7:1 -f 

*<>| 4S.S.id(serotonin)4 iiSe.fl5i:|t|lS.^(noreponephrine)^ £iiO>^ 
(monoamine) Ir^m- ^H^-ols.^ 1:^ P (substance P)S1 2:^ ol^«^l ^^^4 

<^^^o] o^ox^ o]^ #^1:^ 2:€«Vfe- ^^p} -^^^ ^IS.;^^ 7ll^S| 

j1 ^xij-COkada. aJ., J. Neurosci., 2001, 21, 628-640; Rittenhous A.R. . /. Neurobiol., 
1999 , 40, 137-148; Sun. Q.Q., et al., J. Physiol., 1998 , 510, 103-20). ^7\^ N-BV<a ^ 
# ^11^ ^>«fl€ alB^*^! '^S^^ ^;»I1>11( selective serotonin 

reuptake inhibitors, SSRI). iiS«>)i5r|tl]H^ (tricyclics), ^^l-«5>^ -ar^Jiax 

^;sll;*H (monoamine oxidase inhibitors), P (substance P) NK-1 4^-§-^] 

^o.^^ ^sj^-ir ^-a^ 1i^^-§-* M-^^^. lA ^-§-^ 

m<^l ^S^^ ^-f^ 1:^^^ JI2lS)<H Slfe -f^^^ ^-^ 

^ i^-Bl-^4(Ramboz, S. et al., Proc. Natl. Acad. Sci. USA, 1998, 95, 

14476-81; Xu, F. et al.. Nature Neurosci ence, 2000 , 3 , 465-471). 

<32> ^tt, ^^ €€*v<=«^ N-Bi-'S ^# ^11 ^-^^ 

^il 1:^ P (substance P)^!- :D.si\ ^-§-^1^ NK-1 ^-§-^1^ 7\^% ^-Itj)*}^ -f*^ £^ 

-fr^^h^ :a.uls)$ic|-(Santarelli, L. 
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et al., PMS USA, 2001, 98, 1912-17). JH^m. N-B|-<a ^H^ol ^^^^ ' 

y4_ q£c)3a(nimodepine)«^l ""^^^^ (bipolar disease)^ ^3L^ ^^^'^ 

^'il^'*! (ultra-rapid-cycling bipolar ^-4 ■^•i:^(brief recurrent depression)* 
^^^l^-lfe 7l^o] ^^13^, ^# ^fl^ a2-^B)- 7>ti>3a^(gabapentin) ^ B^l- 

(lithium)^ o]^^ € 4^ ^t^^ <?i^45i|.7} 

(Post, R.M., et al.. Bipolar Disord., 2000 , 2 . 305-15; Goodnick, P.J., Biopolar Disord. , 
2000 , 2, 165-73). n&m, ^fl^^ ^5^1^ 7l^<^l tfl^A^^ ^ ^i^^ 

ol^'^fe «>7> ti-^i^, -S- ^'^^■|-*<>1 ^2:^. N-B]-<g ^# ^ 

^17> ^^5!}. ^^o] 

<34> a IB ^>^l-^<^ N-B}-^ ^fl^^ %a^* 

^XFSI -50:1-^ N-Bl-<a ^# l:'^* ^J^^^ -^-k^ ^S-AS. ^\^% ^ 

1- «J-^* 
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riiael^l: 4^ alB^ ^;^]«Vfe ^ael^^V^ ^^^^ 

<39> 3) BliBl -fi-^;^}^ ^^^Vfe- ^^IS. ^^€^^1-. 

<40> ^7H>H s^XBl -^;^^>S. Sife -fr^^^VS-fe LacZ, GFP, -f-A] jj) 5f;^l 

(luciferase) >^>-§-€ ^ 5^-^^-. ^^^1 <^7H ^^=1^1 ^^^l-<=>fl7fl 9X^^^ "^^^ 

^>4. 
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••«> ^7] N-Ef^ ^fl^^ ^<=^ ^^^^ Wl^T^S. ^<^7> 7}^^^ 

^St^oi ^i^S. A}-g-:t 4^ 5ai^. wV't^^ :4^]S.^ a 

^ ^^7^], ^^], ^3). ^^^«^-g- m], ^m- ^^^^ 

«^» €-<^ ^-f^^ ^^^1, 7>-8-^;^. 

&^^] ^fe ^^^1 ^^}^]^ ^-f'^fl^ >^]-§-«V^ #^^1, ^^^1. 

^ wl^^^-S-^^l. -^^-S-^lS.^ HS^^-l-el^CPropylene glycol), 

^^^^ ^<^3\- ^^^^ 7l#, «^m^^il<:>lHS!i- 71-^^ <^l^BflS- ^o] ^} 

^ Xi^. 7l;il1S.^ ^^#(witepsol), ^}3.S^'S , H€(tween) 61. 9}^}^^], ^ 

^ <^sl (carrier)^ ^^^V^ a1-§-€ ^ ^^^^^^IM" ^7>^l5'l7l ^^>«^ 

•g^^S^i:, *r.3-S.ii: 7l-^^<^lS.Bj|o]s, oy^i^s.^. '*+(ascorbic acid) 

SE^ ^^B^-^l^&^l- %-^^;*lUaiitioxidants). l:^(chelating agents). :^]^^} 

^^-^^ 'a:^^:^l(stabilizers)#<^l >^>-§-€ 4^ 9X^. 



<45> ^«|-^ 2:>^^1-«^A-1 N-Bj-'g i^ll^S^ # -fi-Jl^^ 7l^(bolus) ^ 

tj) ^tfl:^ 71:?]: ^-ibC infusion) ^«fl ^^^^(single dose)^^ 

^^H^^l 4^ SEt!: 4^ ^<^^(multiple dose)*^! ^7l^ ^<=^^^^ 
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(fractionated treatment protocol)<^l ^ ^7] N-Bl-<g ^1)^^ ^ 

>11;jHs1 ^ffil ^ :3:1s. ^^^^ *^>^ ^ ^7^^^ ^ ^"^^ 

.a.^*-ir al^^H ^^>^ -^51 ^^^^] M^^.fe o]Bl^ 3L^% Bfl o] ^o> 

c46> >a-7l i^lim^ ^^^1^ «>^^t!: -a-^^^^ ^-ffe 0.014-0.14 

fiS/ks. ^-T-fe 0.14 -1.4 jig/\^o]3L l~65l ^ ^t:}-(Richard D.P. 

and Judith A.P. Pain, 2000 , 85 , 291-296). 

<49><;^2:0fl 1> alB '^^^ ^13: 

<50> <1-1> o]^ alB -^^^^yy} ^f^^^^ 

<5i> ^ ^^;^}«^ c*!^ ^s. aiB -^^>^>7> ^-i^ -a-^^V ^3^1- :^12:«>71 

^^^.^S. A>.§-5|fe -ft-^;^> ^^^(gene targeting method)* <^l-§--&>5i^. -f^. a IB 
-fr^^Vl- S.^^^ Tfl^ DNAl- 129/sv Tfl^ DNA ^^«* ^^^S. 

A]^ FIX n (bacteriophage lamda FIX n. Stratagene) a IB 

cDNA(AUG ~ 720 bp, Dr. Jin 
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HM(NIH)-^^^Bi <g^)^ HS-tiS- ^\^^\<=^ ^3Bl^§>^cV. ^7] >i3Hl^-i: alB 
-f}-^:^ ISC intervening segment) 1-3 3ft*V^ 18.4 kb 7\]¥ E9iAl- 7>^ 

H-^cl] A>^€|-^cl-. pBluescript H KS(+/-)(Stratagene)« 7l^^B]s -'^V-S-*}^ 

6.TJ^, pEGFP-KClonetech) «?b1s.^b1 SV40-^b1A^ SL-^^^l-^ OrPCgreen fluorescent protein) 
-H-^^Vl: ^sl-^fl^ ^q^C^Hic-iV 158)^ Bamm-n=L IS2<^ ■%r^^\'^^. pLNT ^^ 

(Sugitaui NodaS-^Bl PGK-neo -fr^:^!-* GFP -B-^^>^ ^V^"^! ^^*>^ 

<52> =L IS3 S^^Vfe ^^<^1 ^^sjjl. -^^^ ^tb OfP-NE» ^] 

^^^^1- ^I2:§>^tq-(S. 1). -Jd^i^ ^^fl-^^^ HSB-tk 5'-^^ ^1^^ 

5' ^^<^1 '^l^^V^cf. 



<53><l-2> uflo>:?>^5.S.^ £^ 

<54> ^7] :^]2,<^ <l-l>S.-fEl ^^^^» 4)tl: >^1^^S- Jl nfl^^V ^ 

AV-g-^vsici-. i3fl<^> 7m4i yfl'y^^ «fl«^i- ^^tb «<}-^-^s. ^ 

19^5|i^(Kim et aJ., Nature, 1997 . 389:290-293). Jl Bl]<i>^>>»fl 5.(^1-^. MIT ^ R. Jeanisch 
^«.E] ^oj: ^4-)^ ES tifl^l[15% 4i Eflo> (fetal bovine serum, Hyclone Co.), 1 xs^lH^ 
^-riim^S.T3>ol^(phenici 11 in -streptomycin, Gibco Co.), 1 >«1-4t=^ ^HiciVCGibco Co.), 
0.1 mM 2-^^^S«i^^(inercaptoethanol). DMEM flfl:^UGibco Co.)]^!! ^^^3. S7V<^^ 2 ifl^l 
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3«i n^'^^^^. -^y] iJfl<y=^S^Bl i3fl^li^<^ 0.25% B.^^<>1 5.%^ 1 mM EDTA 



<55> -a-^H^i ^<g>HliS. flfl«i]-^'^l5.<^ ^12:<^1 <1-1><^1>«<1 ^^^^^4 3E^ 

(transfection)*>7l ^^><^ ^^HS.3Lsllo]^(electroporation)^ ^^^J^S., 
$2l€ Bfl<i>^>^5. 2 >407 7fli2l- ;*l)2:<^ <1-1>^ ^^^^ DNA 25 fig^ ^7}^}*^ 

^ 270 V/500 microF 2::a«V<=^l^i ^^B-S-JE^Hc^l-a^ ^^l^V^^. ^^7> n'=>}^ 

0.3 mg/rofc G418 ^ 2 yM^I :?>A>ol3.^tf| (gancyclovior)7> ES ufl^H'H 5 

•f-'S: till'^<3=«><=^ «1I<^>^^15E. ifl o]-^ ^S. a IB ■^^^>7> ^^^^BjcH =a^*>7fl ^ 
Bfl«^>?}:>^l3E ^li--B-^1*V5a^. ^^'l^ QlB -e-^^V^I ^^o] :^oi^ Bflo> 

^4S. ES wfl^Hl ^^^H 18 vfl^l 22^]:?]: ^^j- ^o^^ ^ m^^^ ^^sl^M ^ 



<56><i-3> ^HeKchiraera) 

<57> ol^ a IB +/-^ -^^^^1-^* ^fe ^l^lel- ^^^9 ^*V<=^. S 

C57BL/6J ^^3^ (Jackson Laboratory. USA) ^^^J- ^^-^ 
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StiflAl^l^l, ^v] ^ 3.5^(3.5 p.c.)€ ^^€#^-^3. ^^S^im^. ^^^S. 

M.E^ ^V^^ ^#^<^ ^V"?- ^ 1 me ^'»>V7l» ol-S-^*:^ 20 mM HEPES, 

10% ti:. Bj)o> "t:^, 0.1 niM 2-^^^S.«^^-i: ^ DMEM^ 5.^^^ 1 ^-^^1^^-. 

S.ti11<^>» 35 mm ^^^"^^ ^<^«^ ¥^ ^'^V ^^'^ ^ 

^li ^^<:^, PHl^*a7l (Zeiss <^l-§-*H *^ (holding) 3r)^o^ iafl 

o>o^ iflJfAilX3q( inner cell mass) ^*j=^ ^"S-^S. 10 i41>^l 157flsl fll]o>:jVAils 

^ 2.5 p.c.€ 7><g^ tflelS. 0:1 ^>^c>i] ol^§l-c^ #€:(J1) ^ C57BL/6J 

^ 5.n|l<>>S.-f-Bl igA^^ ol^Afls. S^^^ ^'Hb?- ^^S^ -a-S.-=1-SaT=f. 

xl-^o]^^ 6fl (avert ine, 1 mg/kg §-?-7l1)^^ ri}^^ t^^S.^ 1 cm ^S. ^^l^V 

^^1- ^-isa^^ 2 cm ^£ ^li^s. ^o}^7]ji; i^v^s. t.}^^! ^ 
<H ^^=3^ ^7]^ 5E.«floV* f14-B-s|^-^s. 47^^^ ^^>»«>s. ^ 

Efl^l ;*flS.Sl- 5.wflc)> -B-2fl^ ^i7> -§-^Sl<^ Tfl^ vfl o]^ :f.s. a IB +/-^ -n-^^V^^ 

7V^lfe T'He)- ^^1- 



<58> <l-4> o]^ -f.^ dlB +/- -H-^^V^^ ol^^^^l 
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S9> J^7] y^]2i^] <l-3>-^S.^Bj ^H&l- 'S^* C57BL/6J -^^^4 SLufl-sj-c^ 7^ 

^ "^SX^. <=>]^ <'1'8: ^S. alB +/-^ -H-^^>^^ ^fe ^^«1-7l 
tf-g-jj). :^o] PCRCpolymerase chain reaction)^ t^^^V^t^V. 
tm> DNA» ^#^7] Sie^^^l: 1.5 an ^ 

£. 3.7]S. ^, 2:^* -g-^fl ^#^(100 mM Tris (pH 8.0), 5 nil! EDTA, 200 mil 

^uJ-Hf- ^ 0.2% SDS) 0.4 me<^ 0.1 ing/m« ^S.^ t^t^^ ^^^^ 

K(proteinase K)» ^-^ ^ 55lC<^lAi S^m ^<>V ^^^}^t^. ^7] ^^^-^<^ 8 M ^^-^HHl 
o]^ 75 0.4 ro£^ 7>«>c»^ ^*<^ § ^ 4'C«^>H 10€: ^7] 

^o.^^ 15 000 rpm<^'H €-^^51^51^. ^^"A 0.4 mC^ <^^^ 1 rsA<^ DNA* 
^^^m ^ i^^l 70% <^m^S. 4^*>^ 50 ^S^4. 

<6i> -^7152]- 711^ DNA 1 {d^ ^^^S. ^\-%-^}JL IS. 7l;?1l5l^ H. 

1. ^^^s 2S 7l;t11sl^ HBj-oH 2 ^ ■'H^^:^. 3^S 7]7^^^ Hel-^H 3^ z^-z?- 
10 pmolS. AV-g-^c^ pCR^ 4^«8«>^^. <^H, 14 HB^-oH 2fe 

Jf-S. alB -a-^;=^>sl 190 bp 3.7]^ 'i'^^ ^^^}^, HeV^l^ 1 ^ 5.h1-<:»H 3^ ^# 
o]^ JfS. alB ^^:^\^ 320 bp 3.71^ "^^^ 31«?>5l^Ti|-. PCR^ 3^^^S.^ 94 

V<^^^ 30^, 58'C«^^i 302:, 72t:<fl'>H 302. >^ ^^^l^lfe 40^ ^-^^VS^^. 

PGR -ilr-i:^ 1.5% <:>V7l-S.>i ^7l<^^tb ^ <=fl^T=1-§- «-S.t3><>1:= (ethidium 
bromide, EtBr)S. ^^^V*^ €^*>5!|i=^-. 
<62> 190 bp 371SI- 320 bp 371^1 ^ 7lls^ HfiS-* M-^^fe ^^^^ ^l"^ 

alB +/-^ -B-€^V^^ ^fe <^1^^%^1 >3^S.A^ -Jd^^V^mS. 2^ A iiil^ 3 ^3,). 
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63><i-5> ^# ^S. alB -/- -B-^^}^^ ^^^^^1 ^^1 

64> >a-7l ;*n2:<«fl <l-3><^>«'i alB +/-^ -fr^^V^* <^l^^^^ 

5LBfl«H ^# ^S. alB -/- -fh^^^V^^ ^^^^^1 -fi-^^V ^ 
<5l ^5^* -^^^> ^^^-l ^3^7> Tfl^ ifl ^# alB -/- -fr^:^}-^^ 

^fe^l* ^^^>7l ^^«^ -i:^ ^ PCR-i: ^^«V^-^^, -^^^> ^'^'l ^^"^^ ^# 

ol^ ^S. alB ^^^^1 ^^-i- 1:^ ^^-^ ^^^514. 



<65> A^ci (southern bloy analysis)* *>7l ^«fi -^7] :^l2:<=fl <l-4>5i|- 

^«>^4. DNA<^ tfltll >11S<:4| <1-1>^ DNAS-^Bl ^^^^(D) 1^ 

DNAsq- ^# <^1^ alB +/-^ -B-^^>^* ^fe o]^^^^ -fr^^> ^'^l 
S-^B] Tfl^ DMA* >^>-§-^^i:^. 

<66> ZL :t3i)-fe £ 2^ B^l- ^^Ti).. lE^^flAi 511^ 1 ^ 2fe 1^2:^^ (+/+), 

sfl^ 3 511^ 5fe <^1^^^^1 (+/-), ^1^ 6 ^ 7^ ^^^^^1 ^3^(-/-)^ 

^ DNAl: 8.0 kb o]-^ ^S. alB ^<»lal. 14.5 

kb ^S. alB -B-^;^H>H -B-efl€ s.^<^>^i ^^'='1. 

^3^^ 14.5 kb ^^-2-^, <^m-¥-Bl o]^ alB -/-^ -fr^:^!- 
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87> t^^^S. PCRCpolymerase chain reaction) ^}7] ^^^>#^ -^71 ;*i|2: 

7\]^ DNA 1 ^^-^S. A>-S-^aL ^ll^iofl <l-4>^ ^^t!: H2l-oH» >«'>-§--sV<^ PCR-fi- ^ 

(+/-)«^Aife 190 bp5^ 320 bp ^ 7fl51 ^ = 7> ^^5|^t|.. ^ ^r^^ -^^71- 

oflA-lfe 320 bp «>M-^ ^^sjo^ >a-7l -B-^/^V a3^7> o]^ ^S. a IB -/-^ -fr 

^^V^^ ^^^V^Tc^CS. 2^ A). 

<69> ■ 4^o.s. o]^ :f.S a IB -/- -^r^A^ -^^^^V^^ ^ -R-^^V € 

o] ^o] a5^«>11a-] o.^. :f-^ a IB -^r^^^M ^^^l^^l ^-bt* ^tl^^l 

^^ci 1-^ ^^(western blot analysis)-!- ^^*>5I^. ^^^J^S., ^S^s]- 

^^^^^ -B-^^V €<5l ^'^Al^ :^ ^7fl#^ 47fl§M 

(cerebrum)* ^e^^V^lcf. Si^^ ^«fl -§-«fl'^^(50 mM 

Tris (pH 7.4), 1 mM EGTA. 1 mM DTT ^ 1 mM PMSF, ^^1 -^^^ (Boehringer 

Mannheim), ^n^- I 4 H)*^ ^^«>^4. ^7] S^l^^ 1,000 rpm^S. 5^ ^ 

^ ^-a^el^H -^^^^ ^^-i-^ ^^Itb ^ ^f-^^^ ^*V<=1 i:?-^! 28,000 rpm^S. 151- 

-S-a^el^H^i ifl^^ ^^15.^ 'S-71 Afli^ 8-16% ^}3.^o} 

n]^ :^7]^^t}3l i^HS.'t-l-S.S ^(nitrocellulose membrane, PROTEAN , Schleicher & 
Schuell A»<^1 H^rii^l ^7] 5% ^^l-H-7> ^"t^ TTBS 

miO mM Tris €#-g-^(pH 7.5), 150 mM 0.05% tween 20)^ ^2^*>^^. ^]^^ 
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^# o]^ jf.^ alB<>ll tj]^ a IB (CW21. Vance et al.. J. Biol. Cbem., 1998, 

273, 14495-502)» alB ^^€<^ 

^^tb 41§V<^ (peroxidase) 7> ^-'^^ IgG 

^7>^ :f ECL 7lm (Amersham A»# 7]^^. a>-§-*><:«^ ^1^^. 

^:^7.V ^o] >§^oflA-l o]^ a IB ^«-^^<^l ^ 

^ ^^^m^ ^71 ^S. alB +/- -B-^^V^-i: -^^^> ^S^^ 

^^^^ 2002^ 1^ 8^^S. tb^^^^^^^€ -fr^^V ^19*^ 7m-5l-5l^(^^^^; KCTC 
10158BP) . 



<72> N-B|-<a jJfliiol ;tj|7l^ a IB ^<^1 '^^(^^^^ : KCTC lOlSBBP)^ -?-ir^ IP 

^€^^1 tfltb ^•%"%: ^*V<^, ^ ^^:^>1-^ ^7l ^S^^ 1^^* '«^» <^l-§-*M 

;g6j|Ai Irofl ;^V-fr^7fl ^ 5^711 ^51-^1=^. \2^\^^ ^/^ >^><^ms. <i>^ 8AH 

10^^^ >^>-§-*>55l'=f. H.€- «3-f- -^-^-8: ^^'S^^Cblind test)«>fl n^-el- ^l^^V 

^tf. 3B-€- 19^-^1-^^ 24Al:?l: ^7^ ^4i^^7l <^>^ 9aHa-1 
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(Posolt, R.D. al.. Eur. J. Pharmacol., 1978, 47 . 379-391). ^^l^^S, -g: 

4 ^ l-s)-^^ (13 cm X25 cm) 15 cm ^fl-r-Jl alB 

>«^ssf tflaE:3- ^^<^7ll ^'^^ ^ >iHi^i<fl ^^^^ 

^:^*>5l^t^, 5^ Xm^^ cjl^lB]* ^:^1-SV<:>^ ^^"^l ^l-§-*V5^^. 

<75> ^y^"^^ ^3^^ 15^ '^t'^^i T^'^-i: 

^, ^'^'^^fe 5^Y^ -f-ir^^^ll'?! -^--^-^-n-lS-S-C immobile floating position)^ ^91 

alB ^<^l^l^fe 15^ ^l^^fl^i ^*=i* ^-^^^^-^ ^ 

^^j^^^ Alittol ^^ti^. ^7] a>^s.^b1. a IB ^^^^^ 

^ ^-§-^ ^^€r>^t:f(:£ 3 %S). 

<76> <l-2> JLS^ Pfl^7l A]^ 

<77> TiiEl ul|^7l A]^^ f-^ ^^«>$5l^(Steru. L. et al., 

Psychopbarmacology, 1985 , 85 , 367-370). ^^11^.^3., AA 35 cm >40 cm slfe 

oil w>^--9.S.^El AS^plBl7> 25 cm ^olofl ^^1*>S.^ 2iiel* Eflol^S. ^ -^^^-tfl 
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2.7] 1^ ^"^r^ ^^-i: X\7]S. ^7] 1^^ ^flsqtt 6^ ^ 

^-^^I^JS-t^ ^^^-S] -^^-^mC immobilization time)* vj-B^-xfl^r^.(s. 4 ^2:). 

^7lsl 431-5.^^1, alB ^o] ^3^"^ -^^^l ^^:^^-§-* 

v+Bf^j^S.^^ ^*^«^1 ^^-SVTfl ^:5^sl<H ^^*>5I^. 

<79> ^7H>H N-Bl-^ ^# ^m^] -fi-^^V ^'='1 '^^^ ^^'^^ii 



29-23 




#^ 2003/10/23 



[^^^ 11 



2] 

1^'=11 5a<H'H. N-Bl-«g alB^ 1:^^ ^i^l^o.^.^^ -f^^^ ^^i^l^m 

I^^-sj- 41 
[^^% 51 
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A N-Bi-^ ^^Ife ^'^V^ N-B)-<g 5tfl^ -a-^^H 

91 
101 
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[:^^*^ 111 

3) e^iBj -R-;^;^>^ ^^^^ ^^^S. ^^sjfe ^^^S. -sTfe ^-f^^l^l 
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<110> KIST <120> Method for decreasing depression by inhibiting the activity o 
N-type calcium channel <130> 2p-08-48B <160> 3 <170> 

Kopatentin 1.71 <210> 1 <211> 22 <212> DNA <213> Artificial Sequence 
<220> <223> primer 1 <400> 1 cagtcaggag ctgtcaagcc ac 

22 <210> 2 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 
primer 2 <400> 2 ccacgaagtc catgacattc c 

29-28 




%^ 'U^}: 2003/10/23 



21 <210> 3 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

primer 3 <400> 3 cgggcagctt gccggtggtg c 

21 
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